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Results are presented from tank take-off  tests  of a aynamic m o d e l  
Of a hypothetid h i a - s ~ e d  airplane fitted with NACA hgdro-ski~ and 
having the  transverse cmrvature of the  lower reax portion of the fuselage 
broken by Bmau longitudinal chins strips. For the configuration 
tested, both trim and resistance  were  considerably  reduced by the 
addition of t h e  strips from the speed at which the ski emerged  to the 
speed at  which  the rear of the fuselage c m  clear  of the water. The 
results indicate  that  fuselage shape haa a large effect on the take- 
off characteristics for a hydro-ski configuration in which  the rear 
of the fuselage acts  as a planing  surface. 

The results of some model investigatione with retractable planing 
surfaces,  called hydro-skis, used to support high-speed jet-propelled 
water-based  airplanes  during  the high-apeed parts of their take-off 
and land- runs are presented in references 1 and 2. As w - a ~  mentioned 
in reference 2, some differences  were  found to exist between the data 
presented in reference 1 and those presented in reference 2 although 
the modela tested were thought to be identical. It wae found  that 
small deformations  occurring in the  model could  cause these dlfferencee. 
In the  course of the investigation during which this fact was &termbed, 
configurations were t e e t e d  which  showed  significant  changes in the 
We-of f  ChEtracteristics.  Reaults of the teste  of one such  arrangement 
are reported in the present  paper. 

The tests were made in Langley tank no. 2 by use of a --size model 
of' the hypothetical trassonic airplane described in reference 3 .  Sturdy 
construction  prevented the occmrence of deformtian In this model. 
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The  configuration  of  the model and  skis w a ~  the same as  that reported 
in  reference 2, although  the longitudinal nose  strips  and the simulated 
Jet power were  not  used for the present  tests. 

Several arrangements w e r e  t es ted  with  strips of various lengths added 
to  the  lower  rear  portion of the fuselage to simulate shape deformities. 
No attempt was made to evaluate  completely the many arramgements possible 
so as t o  obtain  the  optimum shape; however,  the results presented  herein 
are f o r  the optimum  arrangement of those  tested- 

The  tests  were made at a gross l oad  of l3,lkO pounds ( ful l  size) 
with fuselage  bare and with fuselage modified  by  the  addition of chine 
strips. The configuraticm and the strips  tested are shown in figure 1. 

The strips were right  triangular in shape with equal legs - inch 3 
4 * 

full size. They were muhtsd symmetrically on either  side  of the  
fuselage  with the hy-potenuaes of the right  triangles tangent to the 
fuselage and were extended forward from the rear to a poht Just 
beneath the trailing edge of the wing root (16.75 feet,  full size). 
They were  set so that the lines bisecting  the two right angles would 
intersect  at an an&e o f  goo at the center  of the semicircLe  which 
formed the fu8e-e bottom. 

The teats  were lzul with t he  same setup as that wed in reference 1. 
(See fig. 2.) In these  tests,  the model was towed at constant speeds 
from its  center  of  gravity  about  which it was free to trim. It was 
a l s o  free  to  rise. The resistance  and  trim  of  the m o d e l  were meaeured. 
Flaps were  set at Oo for speeds below ski  emergence and deflected 20° 
for speds above aki emergence. (See reference I.) The elevators 
were deflected 30° up became the controls  could not be varie& during 
the  test runs, and thh position of the elevators gave reasonable 
trims near take-off  epeed. 

RESCTLTS AXD DISCUSSION 

The effect on the  resietance and trim of a hy&o-ski  configuration 
obtained by changing  the fuselage shape with the  addition of rear chine 
strips is shown  in figure 3 .  From the speed at which the ekis  enmsrged 
to  the s p e d  at  which the rear  ofthe  fwelage left the water, the trims 
were canaiderably reduced,  apparently  because  of the breaking of the 
suction on the rear. The maximum  trim was reduced from 210 to 160, 
a reduction  of  about 25 percent. The reaistance  was  correepondingly 
reduced over t he  8- range of speeda, the  reduction of maximum 
resistance being about 35 percent. 
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It can be seen that for a 3 y d r o - ~ k i  configuration in which the rear 
of  the  fuselage  acts aa a planing eurface, the shape of  this  fueeaage has 
a Large part in detedning the take-off characteristics. A  mall change, 
such  as  the  strips  used in these  tests, can change the perforinance  appre- 
ciably by d i n g  the streamline body a more  effective planing surface. 

CONCJXSIONS 

Tests with a dynam€c model of a hypothetical high-speed airplane 
fitted  with NACA hydro-skis and having the transverse currature of the 
lower rem portion of the fuselage broken bs small  longitudinal strips (t inch  wide, f u l l  eize  indicate the  followFng  conclusions: 

at  which  the rear of the model came clear of the water were cansiderably 
reduced,  the  reduction of maximum t r i m  being  about 25 percent. 

) 
1. The trims from the speed at which the ski emerged to the speed 

2. The resistance wae reduced  over the earns range of speeds, the 
maximum  resistance being reduced about 35 percent. 

3 .  The take-off  characteristics for a hydro-ski  configuration in 
which the rear of the fuseLage acts as a pLaning surface are to a large 
degree  determined by the fuselage shape. 
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L2.22 -7 Details of s b i p  location 

Figure 1.- Drawing of model fitted with NACA hydro-skis and rear chine a t r ips .  
(Dimensions are Inches, model s ize;  f e e t ,  f u l l  size.) 
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fiigure 3.- The e f fec t  of reap chine atrips on the resistance and 
tr im of a --ski configuration. - 
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